There exists a homomorphism from the affine super Yangian to the completion of the universal enveloping algebra of gl(m|n), called the evaluation map. In this paper, we show that this homomorphism is surjective. Via the homomorphism, we obtain irreducible representations of the affine super Yangian.
we have no braid group actions on the affine super Yangian. In this paper, we show that this homomophism is surjective in the more primitive way. Owing to this result, we have obtained irreducible representations of the affine super Yangian via this homomophism.
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Affine Super Yangians
First, we recall the definition of the affine super Yangian (see [U3] ). In the case when g is sl(n), the affine Yangian Y ε1,ε2 ( sl(n)) is defined in [Gu] .
Definition 2.1. Suppose that m, n ≥ 2 and m = n. The affine super Yangian Y ε1,ε2 ( sl(m|n)) is the associative superalgebra over C generated by x + i,r , x − i,r , h i,r (i ∈ Z/(m + n)Z, r ∈ Z ≥0 ) with parameters ε 1 , ε 2 ∈ C subject to the relations:
, [x ± i,r w(2) , . . . , [x ± i,r w(1−|a ij |) , x ± j,s ] . . . ]] = 0(i = j), (2.7)
[x ± i,r , x ± i,s ] = 0 (i = 0, m), (2.8)
. and the generators x ± m,r and x ± 0,r are odd and all other generators are even. One of the difficulty of Definition 2.1 is that the number of generators is infinite. There exists a presentation of the affine super Yangian such that the number of generators are finite.
First, we show that the affine super Yangian is generated by h i,0 , h i,1 and x ± i,0 . Let us set
When r = 0, (2.5) can be written as
(2.10) By (2.10), we find that Y ε1,ε2 ( sl(m|n)) is generated by x + i,r , x − i,r , h i,r (i ∈ Z/(n + m)Z, r = 0, 1). In fact, by (2.10) and (2.3), we have the following relations;
for all r ≥ 2. In the following theorem, we construct the minimalistic presentation of the affine super Yangian Y ε1,ε2 ( sl(m|n)) whose generators are x + i,r , x − i,r , h i,r (i ∈ Z/(n + m)Z, r = 0, 1).
Theorem 2.13. Suppose that m, n ≥ 2 and m = n. The affine super Yangian Y ε1,ε2 ( sl(m|n)) is isomorphic to the super algebra generated by x + i,r , x − i,r , h i,r (i ∈ Z/(n + m)Z, r = 0, 1) subject to the relations:
where the generators x ± m,r and x ± 0,r are odd and all other generators are even. Since the definition of the affine super Yangian is very complicated, it is not clear whether the affine super Yangian is trivial or not. However, there exists the non-trivial homomorphism from the affine super Yangian to the completion of U ( gl(m|n)). This homomorphism is called as the evaluation map.
First, let us recall the definition of the Lie superalgebra gl(m|n). We set a Lie superalgebra gl(m|n) as gl(m|n) ⊗ C[t] ⊕ Cc whose commutator relations are following;
where κ is an inner product of gl(m|n). In this section, we fix the inner product of gl(m|n) such that κ(u, v) = str(uv) and assume that the central elementc is not a indeterminate but a complex number.
Next, we introduce the completion of U ( gl(m|n)) as follows. For all s ∈ Z, we set E i,j (s) as E i,j ⊗ t s . We also set two subspaces of gl(m|n);
We also set the grading of n + and n − as deg(X(s)) = s. Then, U (n ± ) is a graded algebra.
Definition 2.23. We set
whereĥ is a subalgebra of gl(m|n) generated by h i and
We are in the position to state the main result of this section.
Theorem 2.24. Assume c = (−m + n)ε 1 and let α be a complex number. Then there exists an algebra homomorphism ev ε1,ε2 : Y ε1,ε2 ( sl(m|n)) → U ( gl(m|n)) comp,+ uniquely determined by
Remark 2.25. In the case when g is sl(n), the evaluation map is defined in [Gu] and [K1] . In this case, the surjectivity of the evaluation map is shown in [K2] . However, the proof of surjectivity in [K2] needs a braid group, we cannot prove the same statement in the super setting.
The surjectivity of the evaluation map
In this section, we show that ev is surjective when ε 1 = 0. First, let us show that the image of ev contains E i,i (s) (s = 0).
In particular, the image of ev contains E i,i (s) (s = 0).
Proof. By direct computation, if i = 0, we can reweite the left hand side of (3.2) as
Let us compute the first and second terms of (3.3). By direct computation, we find that the first term of (3.3) is equal to By direct computation, we can rewrite the second term of (3.3) as
Next, let us compute the third and 4-th terms of (3.3). By direct computation, we notice that the third term of (3.3) is equal to
We also find that the 4-th term of (3.3) is equal to
( 3.7) Adding (3.4)-(3.7), we notice that (3.3) is equal to (−aE 1,1 t a + aE m+n,m+n t a ).
By direct computation, we obtain the following theorem.
Theorem 3.8. Let us set p(i) = p(i + 1) and i = 0. Then, we obtain
+ the sum of the terms consisting of sl(m|n) and E i,i (s) (s = 0).
Proof. It is enough to compute
] is the sum of the terms consisting of sl(m|n) and E i,i (s) (s = 0). First, let us compute
(1)]. By direct computation, we find that it is equal to
(3.9)
Let us compute each terms of (3.9). By direct computation, we can rewrite the first term of (3.9) as
(3.10)
We also find that the second term of (3.9) is equal to
Similarly, we have the third term of (3.9)
(3.12) the 4-th term of (3.9)
the 5-th term of (3.9)
(3.14)
By direct computation, since the second term of (3.11) + the second term of (3.12)
and the first term of (3.13) + the first term of (3.14) (1) hold, we can rewrite (3.9) as
We rewrite it as A. Next, let us compute [A, E i+1,i (−1)]. By direct computation, it is equal to
(3.15) Let us compute each terms of (3.15). First, we compute the first, second, and 8-11-th terms of (3.15). By direct computation, we obtain
since p(i) = p(i + 1) holds. Thus, we have the first term of (3.15) − the second term of (3.15) + the 8-th term of (3.15) + the 9-th term of (3.15) − the 10-th term of (3.15) − the 11-th term of (3.15)
Next, let us compute 3-5, 7-th terms of (3.15) by direct computation. The third term of (3.15) is equal to
The 4-th of (3.15) term is equal to
The 5-th term of (3.15) is equal to
The 7-th term of (3.15) is equal to
First, let us compute the third term of (3.17) + the third term of (3.18) + the third term of (3.19) + the third term of (3.20).
By direct computation, we obtain the third term of (3.17) + the third term of (3.18) + the third term of (3.19) + the third term of (3.20) (0) since p(i) = p(i + 1) holds. We can rewrite the second term of (3.17), the second term of (3.18), the first term of (3.19), and the first term of (3.20) as follows;
the second term of (3.17) = − (−1) Thus, we have the third term of (3.15) + the 4-th term of (3.15) the 5-th term of (3.15) + the 7-th term of (3.15) = 2(−1) p(i)
By the assumption that c = (m − n)ε 1 , we find that c is nonzero when ε 1 = 0. Then, by Theorem 3.1 and 3.8, the image of ev contains E i,i t s for all s ∈ Z. By the definition of ev, we have already known that the image of ev contains E i,j t s for all s ∈ Z and i = j. Thus, we have the following corollary.
Corollary 3.22. When ε 1 = 0, the image of ev is dense in U ( gl(m|n)) comp,+ .
